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I. SUMMARY

D u r in g  1985, 1 ,045 c a s e s  of  m a l a r i a  d i a g n o s e d  i n  t h e  U n i ted  S t a t e s  were 
r e p o r t e d  to  t h e  C e n te r s  fo r  D i s e a s e  C o n t ro l  (CDC). This  compares w i th  1,016 
c a s e s  r e p o r t e d  i n  1984, an i n c r e a s e  o f  3%. A t o t a l  o f  444 c a s e s  w i t h  o n s e t  in  
1985 were r e p o r t e d  in  U.S.  c i v i l i a n s ,  more than i n  any y e a r  s i n c e  t h e  e a r l y  
1950’s .  A t o t a l  of  562 c a s e s  were r e p o r t e d  i n  f o r e i g n e r s .

Plasmodium v iv ax  was t h e  p a r a s i t e  i d e n t i f i e d  in  59% of t h e  1,045 c a s e s ,  
and P. f a l c i p a r u m  was i d e n t i f i e d  i n  29% of t h e  c a s e s .  P# m a l a r i a e  and P. 
o v a l e  were r e p o r t e d  in 5% and 2% of c a s e s ,  r e s p e c t i v e l y .  The s p e c i e s  was not  
d e t e r m in e d  in  t h e  rem a in in g  c a s e s .

Only 9 of t h e  1 ,045 c a s e s  i n v o lv e d  p e r s o n s  who a c q u i r e d  t h e  i n f e c t i o n  
in  the  Uni ted S t a t e s .  C o n g e n i t a l  i n f e c t i o n  a c c o u n te d  f o r  2 c a s e s ,  and 4 
i n f e c t i o n s  were  a c q u i r e d  by b lood  t r a n s f u s i o n .  In  3 c a s e s  t h e  r o u t e  of 
i n f e c t i o n  could  no t  be e s t a b l i s h e d .

Twelve d e a t h s  a t t r i b u t e d  t o  m a l a r i a  were  r e p o r t e d  f o r  1985, compared 
with  10 such d e a t h s  in  1984.

I I .  TERMINOLOGY
The t e r m i n o l o g y  used i n  t h i s  r e p o r t  i s  d e r i v e d  from t h e  recommenda t ions  

of the  World H e a l th  O r g a n i z a t i o n  (WH0)(O.  The d e f i n i t i o n s  of t h e  f o l l o w i n g  
terms a r e  i n c l u d e d  f o r  r e f e r e n c e  p u r p o s e s .

A. Au toch thonous
1. I n d i g e n o u s — m a l a r i a  a c q u i r e d  by m osq u i to  t r a n s m i s s i o n  i n  an a r e a  

where m a l a r i a  i s  a r e g u l a r  o c c u r r e n c e .
2.  I n t r o d u c e d — m a l a r i a  a c q u i r e d  by m osqu i to  t r a n s m i s s i o n  from an 

impor ted ca se  in  an a r e a  where m a l a r i a  i s  not  a r e g u l a r  o c c u r r e n c e .
8.  I m p o r t e d
M a l a r i a  a c q u i r e d  o u t s i d e  a s p e c i f i c  a r e a  ( t h e  U n i ted  S t a t e s ,  P u e r t o  

Rico,  and Guam in  t h i s  r e p o r t ) .
C. Induced
M a l a r i a  a c q u i r e d  th ro u g h  a r t i f i c i a l  means,  i . e . ,  b lo o d  t r a n s f u s i o n ,  

common s y r i n g e s ,  o r  m a l a r i o t h e r a p y .
D. R e l a p s i n g
Renewed m a n i f e s t a t i o n  ( o f  c l i n i c a l  symptoms a n d / o r  p a r a s i t e m i a )  of 

m a l a r i a l  i n f e c t i o n ,  s e p a r a t e d  from p r e v i o u s  m a n i f e s t a t i o n s  of t h e  same 
i n f e c t i o n  by an i n t e r v a l  g r e a t e r  t h a n  any i n t e r v a l  due t o  t h e  normal  
p e r i o d i c i t y  of t h e  pa roxysm s.

E. C r y p t  i c
An i s o l a t e d  c a s e  of  m a l a r i a  n o t  a s s o c i a t e d  w i t h  s e c o n d a r y  c a s e s  as 

d e t e rm in e d  by a p p r o p r i a t e  e p i d e m i o l o g i c  i n v e s t i g a t i o n .
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III. GENERAL SURVEILLANCE

A t o t a l  o f  1,045 c a s e s *  w i th  o n s e t  of  I l l n e s s  In  1985 In t h e  U ni ted  
S t a t e s  were r e p o r t e d  to  t h e  D i v i s i o n  of P a r a s i t i c  D i s e a s e s ,  Cen te r  f o r  
I n f e c t i o u s  D i s e a s e s ,  C e n t e r s  f o r  D i s e a s e  C o n t r o l  (CDC); t h i s  compares w i th  
1016 c a s e s  r e p o r t e d  f o r  1984. Only 31 of t h e  cases  o ccu r red  in  U.S. m i l i t a r y  
p e r s o n n e l .  C i v i l i a n  c a s e s  have accoun ted  f o r  t h e  m a j o r i t y  of  c a s e s  each y e a r  
s i n c e  1973 (Table  1).

The number of  m a l a r i a  c a s e s  i n  U.S. c i v i l i a n s  i n c r e a s e d  from 360 c a s e s  
in 1984 t o  446 c a s e s  in 1985, a 23.9% i n c r e a s e  (F ig u r e  1). M a la r i a  in  f o r e i g n  
c i v i l i a n s  d e c r e a s e d  from 632 r e p o r t e d  c a s e s  i n  1984 t o  568 c a s e s  i n  1985, a 
d e c l i n e  of 10.1% .

T a b l e  1 A l l  Pr imary M a l a r i a  Cases  i n  C i v i l i a n s  and M i l i t a r y  P e r s o n n e l  w i th  
Onset of I l l n e s s  in the  Uni ted S t a t e s ,  1966-1985*

Year Mil i t  ary U.S.  C i v i l i a n s F o r e i g n  C i v i l i a n s Unknown T o t a l

1966 621 89 32 22 764
1967 2,699 92 51 15 2 ,857
1968 2,567 82 49 0 2 ,698
1969 3,914 90 47 1 1 4 ,062
1970 4 ,096 90 44 17 4 ,247
1971 2,975 79 69 57 3, 180
1972 45/ 106 54 0 614
1973 41 103 78 0 22 2
1974 21 158 144 0 323
1975 17 199 232 0 44 8
1976 5 178 227 5 415
1977 11 233 237 0 481
1978 31 270 315 0 616
1979 11 229 634 3 87 7
1980 26 303 1,534 1 l , 864
1981 21 273 809 0 1,103
1982 8 348 574 0 930
1983 10 325 468 0 803
1984 24 360 632 0 1,016
1985 31 446** 568 0 1,045

* i n c l u d e s  Pu er to  Rico,  the  V i rg in  I s l a n d s ,  and Guam. 
* * i n c l u d e s  9 c a s e s  a c q u i r e d  i n  t h e  U n i ted  S t a t e s .

*A "c a se "  i s  d e f i n e d  a s :  1) an i n d i v i d u a l ' s  f i r s t  a t t a c k  of  m a l a r i a  i n  t h e  
Uni ted S t a t e s ,  r e g a r d l e s s  o f  whether  o r  no t  h e / s h e  had e x p e r i e n c e d  p r e v i o u s  
a t t a c k s  of  m a l a r i a  w h i l e  o u t s i d e  t h e  c o u n t r y ,  and 2)  th e  p r e s e n c e  of  a 
p o s i t i v e  p e r i p h e r a l  blood smear examined i n  t h e  l o c a l  or  s t a t e  h e a l t h  
d e p a r tm e n t  l a b o r a t o r y .  B lood  smears  from d o u b t f u l  c a s e s  were  r e f e r r e d  t o  t h e  
N a t io n a l  M a la r i a  R e p o s i t o r y ,  CDC, f o r  c o n f i r m a t i o n  of the  d i a g n o s i s .  A 
s u b s e q u e n t  a t t a c k  in  t h e  same p e r s o n  caused  by a d i f f e r e n t  Plasmodium s p e c i e s  
i s  coun ted as an a d d i t i o n a l  c a se .  A r e p e a t e d  a t t a c k  in  t h e  same pe rso n  in 
t h i s  c o u n t r y  caused  by t h e  same s p e c i e s  i s  n o t  c o n s i d e r e d  t o  be an a d d i t i o n a l
c a s e .
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FIG. 1 CASES OF MALARIA IN U.S. CIVILIANS AND FOREIGNERS, 
UNITED STATES, 1 9 7 0 -1 9 8 5 *



Only 9 of t h e  1 ,045 c a s e s  Invo lved  p e r s o n s  who a c q u i r e d  t h e  i n f e c t i o n  in  
the  Uni ted S t a t e s .  This was due to  c o n g e n i t a l  t r a n s m i s s i o n  in  2 c a s e s ,  
t r a n s m i s s i o n  v i a  blood  t r a n s f u s i o n  in  4 c a s e s ,  and in  3 c a s e s  t h e  r o u t e  of 
i n f e c t i o n  could no t  be e s t a b l i s h e d .

The Plasmodium s p e c i e s  cou ld  be d e t e rm in e d  i n  989 of t h e  1,045 c a s e s  
(94.6%).  In 1985, P. v lv ax  was i d e n t i f i e d  in  59% and P. f a l c i p a r u m  in 29% o f  
t h e  i n f e c t e d  i n d i v i d u a l s  ( T a b le  2 ) .

T a b le  2 A l l  M a la r i a  Cases  by Plasmodium
S p e c ie s , United S t a t e s , 1984 & 1985

1984 1985
S p e c i e s T o t a l P e rc e n t T o ta l P e rc e n t

P. vivax 612 60.2 61 1 5 8 .5
P. f a l c i p a r u m 261 25.7 303 29 .0
P. m a l a r i a e 53 5 .2 49 4 . 7
P. o v a l e 20 2 .0 21 2.0
Mixed 5 0 . 5 5 0 . 5
Undetermined 65 6 .4 56 5.4

TOTAL 1016 100.0 1045 100.0
The c o u n t r i e s  of o r i g i n  of th e  1,045 ca se s  a r e  l i s t e d  i n  Table  3.
The g eo g ra p h ic  d i s t r i b u t i o n  of  t h e  m a l a r i a  c a s e s  w i t h i n  t h e  Un i ted  

S t a t e s  i s  shown in F ig u re  2 by the S t a t e  i n  which the  p a t i e n t  f i r s t  dev e lo p ed  
c l i n i c a l  symptoms of m a l a r i a .

Fig.2 GEOGRAPHIC DISTRIBUTION OF MALARIA CASES WITH ONSET IN THE UNITED STATES, 1905
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TABLE 3. M alaria  Cases by D is trib u tio n  of Plasmodium  Species and Area of A cq u is itio n . U nited S ta tes. 1985"

Area of 
A cqu isition v tv a x fa lc ip a ru m m a la r ia e o v a le m ixed unkn ow n Total

AFRICA 46 218 17 15 1 22 318
Africa. East* 0 5 0 0 0 0 5
Africa. West* 1 4 0 0 0 2 7
Africa. South* 0 1 0 0 0 0 1
Africa. Unspecified* 5 12 1 2 0 3 23
Algeria 1 0 0 0 0 0 1
Angola 0 3 0 0 0 1 4
Benin 0 1 0 0 0 0 1
Burundi 0 2 0 0 0 0 2
Cameroon 0 4 0 1 0 0 5
Central A fr Rep 0 2 0 0 0 0 2
Chad 0 2 0 0 0 o 2
Congo 0 4 0 0 0 0 4
Ethiopia 3 2 1 0 0 0 6
Gabon 1 2 1 1 0 0 5
Ghana 3 13 0 0 0 1 17
Guinea 0 0 0 1 0 0 1
Ivory Coast 2 1 1 1 0 1 6
Kenya 5 69 1 5 0 4 84
Liberia 2 6 3 0 0 1 12
Malagasy Republic 1 0 0 0 0 0 1
Malawi 0 1 0 0 0 0 1
Mali 0 1 0 0 0 0 1
Niger 0 2 0 0 0 0 2
Nigeria 11 47 7 3 1 6 75
Sierra Leone 0 5 1 0 0 0 6
South Africa 1 1 0 0 0 0 2
Sudan 6 1 0 0 0 0 7
Tanzania 0 9 0 0 0 2 11
Togo 0 0 0 1 0 0 1
Uganda 0 4 1 0 0 0 5
Zaire 3 5 0 0 0 0 8
Zambia 0 6 0 0 0 1 7
Zimbabwe 0 3 0 0 0 0 3

ASIA 305 52 20 3 4 21 405
Asia. South East* 39 19 1 0 0 2 61
Asia. Unspecified* 2 0 0 0 0 0 2
Afghanistan 3 0 0 0 0 0 3
Bangladesh 1 0 0 0 0 0 1
China 1 0 0 0 0 0 1
India 179 22 10 1 0 13 225
Indonesia 13 1 1 0 2 2 19
Kampuchea 0 1 0 0 0 0 1
Malaysia 2 0 0 0 0 0 2
Nepal 1 0 0 0 0 0 1
Pakistan 37 3 5 2 1 2 50
Philippines 18 4 1 0 1 2 26
Saudi Arabia 0 1 0 0 0 0 1
Sri Lanka 0 0 1 0 0 0 1
Thailand 3 1 1 0 0 0 5
Vietnam 6 0 0 0 0 0 6

CENTRAL AMERICA 
AND CARIBBEAN

120 21 2 0 0 6 149

Central Amer Unspec * 6 0 0 0 0 0 6
Belize 2 0 0 0 0 0 2
El Salvador 78 4 1 0 0 1 84
Guatemala 13 0 0 0 0 0 13
Haiti 0 16 0 0 0 1 17
Honduras 18 1 0 0 0 2 21
Nicaragua 3 0 0 0 0 2 5
Panama 0 0 1 0 0 0 1

NORTH AMERICA 110 7 9 1 0 3 130
Mexico 105 5 9 0 0 2 121
United States 5 2 0 1 0 1 9

SOUTH AMERICA 6 2 1 1 0 0 10
America South* 0 0 1 0 0 0 1
Brazil 2 1 0 1 0 0 4
Colombia 1 0 0 0 0 0 1
Ecuador 2 1 0 0 0 0 3
French Guiana 1 0 0 0 0 0 1

OCEANIA 19 4 1 1 0 3 28
New Guinea 17 3 1 1 0 3 25
Solomon Islands 2 1 0 0 0 0 3

UNKNOWN 4 0 1 0 0 0 5

TOTAL 609 304 51 21 5 55 1045

'Includes Puerto Rteo. Virgin Islands and Guam
^Country Unspecified
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The i n t e r v a l  between the  da te  of a r r i v a l  in  t h e  Un i ted  S t a t e s  and t h e  
d a t e  of  o n s e t  of i l l n e s s  was known fo r  577 of th e  imported c a s e s  f o r  which 
t h e  i n f e c t i n g  Plasmodium s p e c i e s  was a l so  i d e n t i f i e d .  C l i n i c a l  m a l a r i a  
de ve loped  w i t h i n  1 month a f t e r  a r r i v a l  in  91.0% of t h e  p a t i e n t s  with  _ .  
f a l c i p a r u m  m a l a r i a  and i n  33.8% of th e  p a t i e n t s  w i th  P̂ . viva_x i n f e c t i o n s  
(Table  A). Only 1A ( 2 . A%) of the  577 p a t i e n t s  became i l l  1 y e a r  or  more 
a f t e r  t h e i r  a r r i v a l  in  t h e  Uni ted S t a t e s .

Table  A Imported Malar ia  Cases by I n t e r v a l  between Date of  E n t ry  and Onset  
of I l l n e s s  and by Plasmodium S p e c i e s , Uni ted S t a t e s ,  1985

PLASMODIUM SPECIES______________________
I n t e r v a l

( In months) v iv ax  (%) f a l c i p a rum(%) m a la r i ae (% ) ov a le (%) T o t a l (%)
< 1 115 ( 3 3 .8 ) 183 (91 .0 ) 13 (5A.2) 2 ( 1 6 .7 ) 313 (5A.2 )
1-2 82 (2A.1) 10 ( 5 . 0 ) A ( 1 6 . 7 ) 2 ( 1 6 . 7 ) 98 ( 1 7 . 0 )
3-5 63 ( 1 8 .5 ) A ( 2 .0 ) 3 (1 2 .5 ) 3 ( 2 5 . 0 ) 73 ( 1 2 . 7 )
6-11 72 ( 2 1 .2 ) 1 ( 0 . 5 ) 3 ( 1 2 . 5 ) 3 ( 2 5 . 0 ) 79 ( 1 3 . 7 )
>12 a ( 2 .4 ) 3 ( 1 .5 ) J _ (A.2) _2 ( 1 6 .7 ) 1A ( 2 . A)

TOTAL 3A0 ( 1 0 0 .0 ) 201 (100 .0 ) 2A (1 0 0 .0 ) 12 ( 1 0 0 . 0 ) 577 ( 1 0 0 . 0 )
Twelve f a t a l m a la r i a  i n f e c t i o n s  were r e p o r t e d in 1985, compared

w i t h  10 such i n f e c t i o n s  i n  198A. These c a s e s  ,a r e  d i s c u s s e d i n  S e c t i o n  V I I .
IV. MALARIA IN MILITARY PERSONNEL

T h i r t y - o n e  c a s e s  of  m a l a r i a  were r e p o r t e d  i n  U.S. m i l i t a r y  p e r s o n n e l  i n  
198 5. The Army accoun ted  fo r  11 c a s e s ,  the  Navy f o r  3, the  A i r  Force f o r  1, t h e  
Marine Corps f o r  1A cases  and f o r  2 ca se s  t h e  Branch of  S e r v i c e  i s  n o t  known.

V. IMPORTED MALARIA IN CIVILIANS
The number of  m a l a r i a  c a s e s  i n  c i v i l i a n s  im por ted  from Mexico 

a p p ro x im a te ly  doubled from 198A to 1983 (121 ca ses  in  1985 as compared w i th  66 
in 198A).

M a l a r i a  i n  U.S. c i t i z e n s  accoun ted  f o r  A37 (A3.5%) of t h e  1005 im p o r ted  
cases  in  c i v i l i a n s ,  whereas 568 (56.5%) of t h e  ca se s  o c c u r re d  in  c i t i z e n s  of  
o t h e r  c o u n t r i e s  ( T a b le  5 ) .  Of t h e  A37 impor ted c a s e s  i n  U.S. c i v i l i a n s ,  220 
(50.6%) were acq u i red  in  A f r i c a  and 101 (23.1%) were a c q u i r e d  in  A s ia .

Imported  m a l a r i a  i n  U.S. c i v i l i a n s  who had been i n f e c t e d  i n  A f r i c a  
i n c r e a s e d  s t e a d i l y  s i n c e  1982: 129 ca se s  in  1982, 16A ca se s  in  1983, 170 c a s e s  
in  198A, and 220 c a s e s  i n  1985. Of t h e  220 i n f e c t i o n s  a c q u i r e d  i n  A f r i c a ,  159 
(72 4) were caused by P. f a l c i p a r u m , and 92 (58%) of  t h e s e  had been a c q u i r e d  i n  
Kenya o r  N i g e r i a .  P_. f a l c i p a r u m  i n f e c t i o n s  a c q u i r e d  i n  Kenya by U.S. c i t i z e n s  
i n c r e a s e d  from 27 c a s e s  in  198A to 67 cases  in  1985.
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Tab le  5 Im por ted  M a l a r i a  Cases  In  C i v i l i a n s ,  by Area of  I n f e c t i o n ,  
Uni ted S t a t e s ,  1985

United  S t a t e s  F o r e i g n e r s  T o t a l
Area o f  

Acqui  s i t  ion C ases P e r c e n t C ases P e r c e n t Cases P e r c e n t
A f r i c a 220 50.5 95 16 .7 315 31.4
Asi a 101 2 3 .0 286 5 0 .4 387 38 .5
C e n t r a l  America 25 5 .8 99 1 7 .4 124 12.3
C a r ib b e a n 13 3 . 0 4 0 . 7 17 1 .7
Mexico 47 10.8 74 1 3 .2 121 12.1
South  America 8 1 .8 2 0 . 3 10 1.0
Ocean i a 22 0 . 5 4 0 . 6 26 2 .5
Unknown 1 0.0 4 0 . 5 __ 5 0 . 4
TOTAL 437 100 .0 568 100 .0 1005 100.0

A s i a  was t h e  a r e a  of  a c q u i s i t i o n  o f  i n f e c t i o n  i n  286 (50%) of  t h e  568 
c a s e s  in  f o r e i g n  c i v i l i a n s .  I n f e c t i o n s  a c q u i r e d  i n  I n d i a  accoun ted  fo r  156 
(27%) of t h e  m a l a r i a  i n f e c t i o n s  i n  f o r e i g n  c i v i l i a n s  d u r i n g  1985.

The p r i n c i p a l  r e a s o n s  f o r  f o r e i g n  t r a v e l  f o r  imported ca se s  in  U.S.  
c i v i l i a n s  a r e  shown i n  Tab le  6.

T a b le  6 Im port ed  M a l a r i a  Cases  i n  U.S. C i v i l i a n s ,  by C a t e g o r y ,
United S t a t e s ,  1985

C a tegory C ases P e r c e n t
T o u r i s t 147 33 .6
B u s i n e s s  R e p r e s e n t a t i v e 59 13.5
Government Employee 6 1.4
M i s s i o n a r y 55 12 .6
Peace Corps 14 3.2
Seamen/Airc rew 3 0 . 7
T e a c h e r / S t u d e n t 21 4 . 8
O th e r 46 1 0 .5
Unknown 86 19 .7

TOTAL 437 100 .0
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VI MALARIA ACQUIRED IN THE UNITED STATES
A. CONGENITAL MALARIA
IVo c a s e s  o f  c o n g e n i t a l  m a l a r i a  were r e p o r t e d  w i t h  o n s e t  of  i l l n e s s  i n  

198 5. Both i n f e c t i o n s  were due to  P# v i v a x .
Case  1—On June 14, 1985, P. v iv a x  p a r a s i t e s  were  i d e n t i f i e d  in  a 

blood smear of a 2 -m o n th -o ld  i n f a n t  g i r l  i n  Houston,  Texas,  who was 
h o s p i t a l i z e d  w i t h  s e v e r e  anemia .  The i n f a n t  r e c e i v e d  150 cc of  packed red  
c e l l s .  She was t r e a t e d  w i th  c h l o r o q u i n e  and had an u n e v e n t f u l  r e c o v e r y .  The 
i n f a n t  was bo rn  in  Houston on A p r i l  15, 1985. She was j a u n d i c e d  on A p r i l  18, 
w i th  a t o t a l  b i l i r u b i n  of 7 .0 .  She was t r e a t e d  f o r  u n s p e c i f i e d  s e p s i s  with  
a m p i c t l l i n  and kanamycin .  On May 30, t h e  i n f a n t  e x p e r i e n c e d  an e p i s o d e  of 
f e v e r  and abdominal  e x t e n s i o n .  She was t r e a t e d  with  a m p i c i l l i n  and 
c o r t i c o s p o r i n  o t i c  drops f o r  p o s s i b l e  o t i t i s .  No blood smear  was t a k e n .  On 
June 14, t h e  i n f a n t  was adm i t t ed  to the  h o s p i t a l  wi th  f e v e r  of 101°F,  
marked h ep a to s p l e n o m e g a ly  and s e v e r e  anemia .

The m other ,  aged 25 y e a r s ,  immigra ted  from El Sa lv a d o r  in  June 1984. 
She r e p o r t e d  e x p e r i e n c i n g  p r e v i o u s  e p i s o d e s  of  m a l a r i a  i n  El S a l v a d o r  but  had 
not  been t r e a t e d .  She r e c a l l e d  a f e b r i l e  i l l n e s s  a t  15 weeks of  pregnancy.
A b lood  smear t ak en  on Ju n e  20 from t h e  mothe r  was n e g a t i v e  f o r  m a l a r i a  
p a r a s i t e s .  Fol low-up  t r e a t m e n t  was not p o s s i b l e .
(R ep o r ted  by C.E. A le x a n d e r ,  M.D. , M.P.H. , D i r e c t o r ,  and J e f f e r y  P. T a y l o r ,  
M.P .H. ,  E p i d e m i o l o g i s t ,  I n f e c t i o u s  D i s e a s e s  D i v i s i o n ,  Texas S t a t e  Department  
of  H e a l t h . )

C ase  2—A 2 7 - d a y - o l d  i n f a n t  g i r l  i n  New J e r s e y  was a d m i t t e d  on J u l y  1, 
1985, wi th  a 3-week h i s t o r y  of f e v e r .  On adm iss ion  th e  i n f a n t  had 
sp lenom ega ly  and a t e m p e r a t u r e  of 103°F. Examina t ion  of a blood smear 
r e v e a l e d  P. v ivax  p a r a s i t e s .  The i n f a n t  was t r e a t e d  w i t h  c h l o r o q u i n e  and had 
an u n e v e n t f u l  r e c o v e r y .  The mother had immigra ted in J a n u a ry  1985 from El 
S a l v a d o r .  She was f i r s t  s e e n  a t  t h e  h o s p i t a l  a t  32 w e e k s ’ g e s t a t i o n .  One 
week l a t e r  she had an und iagnosed  f e b r i l e  i l l n e s s .  F o l low ing  t h e  d i a g n o s i s  
of  m a l a r i a  i n  t h e  i n f a n t ,  h e r  blood  smear  was examined but  m a l a r i a  p a r a s i t e s  
were no t  found.  She was t r e a t e d  with  c h l o r o q u i n e .  F l u o r e s c e n t  a n t ib o d y  
t i t e r s  in  s e r a  of t h e  mother  and t h e  i n f a n t  were  i d e n t i c a l :  1 :16384 t o  P. 
v i v a x , 1:256 to  P. f a l c i p a r u m  and P. m a la r i a e  and 1:64 to  P. o v a l e .
(Report ed  by K. Davis ,  M.D. , E l i z a b e t h ,  New J e r s e y ,  and t h e  New J e r s e y  S t a t e  
Department  of H e a l t h . )
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B. TRANSFUSION MALARIA
Four c a s e s  of t r a n s f u s i o n - a s s o c i a t e d  m a l a r i a  w ere  r e p o r t e d  w i t h  o n s e t  

in 198 5.
Case  1—A 7 3 - y e a r - o l d  North Dakota  woman unde rw en t  open h e a r t  s u r g e r y  

in  A p r i l  1985. Three weeks l a t e r  she dev e lo p ed  e p i s o d e s  of f e v e r ,  c h i l l s ,  
and s w e a t i n g .  M a l a r i a  p a r a s i t e s  were  i d e n t i f i e d  i n  a blood sm ea r .  The 
o rgan ism s had c h a r a c t e r i s t i c s  of  both P. ova le  and P. m a l a r i a e . The 
f l u o r e s c e n t  a n t i b o d y  l e v e l s  w ere  1:4096 to  P. ova l  e , 1:1024 to  _P. f a l c i p a r u m , 
and 1:64 to  P. v lv ax  and P. m a l a r i a e . She was t r e a t e d  with  c h l o r o q u i n e  and 
had an u n e v e n t f u l  r e c o v e r y .

She had no h i s t o r y  of  f o r e i g n  t r a v e l  or  d rug  a b u s e ,  bu t  had r e c e i v e d  
12 u n i t s  of packed red c e l l s  f o r  t h e  o p e r a t i o n .  One of th e  donors  was a 
2 9 - y e a r - o l d  n a t i v e  from Kenya who had been in  t h e  Un i ted  S t a t e s  c o n t i n u o u s l y  
f o r  7 y e a r s .  He had a h i s t o r y  of  hav ing  had m a l a r i a  in A f r i c a  bu t  d e n ie d  any 
f e b r i l e  e p i s o d e s  s i n c e  h i s  a r r i v a l  i n  t h i s  c o u n t r y .  H i s  f l u o r e s c e n t  a n t i b o d y  
t i t e r s  were 1 :2 62 ,144  to  P. f a l c l p a r u m ,  1:16 ,384  to  P. ova le  and 1:256 to P. 
v iv a x  and P. m a l a r i a e .
(Repor ted  by Marvin C oo ley ,  M.D. , U n i v e r s i t y  of  N o r th  Dako ta  Schoo l  of  
Medic ine ,  Grand F o rk s ,  North Dakota ,  and James L. P e a r s o n ,  M.D., North Dakota 
S t a t e  Depa rtment  o f  H e a l t h . )

Case 2—A 41- y e a r - o l d  man who r e s i d e d  i n  D a l l a s ,  T ex as ,  d e v e lo p e d  
e p i s o d e s  of s p i k i n g  f e v e r s  o f  103°F on March 24,  1985. M a l a r i a  p a r a s i t e s  
were found in  a blood smear .  He was t r e a t e d  w i th  c h l o r o q u i n e  and had an 
u n e v e n t f u l  r e c o v e r y .  F l u o r e s c e n t  a n t i b o d y  t i t e r s  w ere  > 1:4096 to  P, 
f a l c i p a r u m ,  1:1024 to  P. m a l a r i a e , 1:256 to  P. o v a l e ,  and < 1:16 to  P. v l v a x .

The p a t i e n t  had no h i s t o r y  of  f o r e i g n  t r a v e l  o r  drug a b u s e .  On March 
12 he had undergone c o r o n a r y  bypass  s u r g e r y  and r e c e i v e d  3 u n i t s  of  plasma, 5 
u n i t s  of  packed re d  c e l l s ,  and 20 u n i t s  o f  p l a t e l e t s  on March 12 and 6 u n i t s  
of packed red c e l l s  on March 13. Only one of t h e  donors  had a h i s t o r y  of 
f o r e i g n  t r a v e l  d u r i n g  t h e  3 y e a r s  b e f o r e  d o n a t i n g  b l o o d .  The serum of t h i s  
donor  was t e s t e d  f o r  m a l a r i a  a n t i b o d i e s .  These were n e g a t i v e .  No blood 
sam ples  f o r  s e r o l o g i c  t e s t i n g  co u ld  be o b t a i n e d  from t h e  o t h e r  d o n o r s .
(Report ed  by C h a r l e s  Haley,  M.D. ,  Houston County H ea l th  Depa rtment ,  and 
J e f f e r y  T a y l o r ,  M.P.H. , Texas S t a t e  Depar tment  o f  H e a l t h . )

Case 3 —A 5 3 - y e a r - o l d  F l o r i d a  woman d ev e lo p e d  f e v e r  on May 3, 1985, 
w h i l e  h o s p i t a l i z e d  f o r  t r e a t m e n t  o f  l e u k e m ia .  _P. v i v a x  p a r a s i t e s  were  
i d e n t i f i e d  in  a blood smear.  She had no h i s t o r y  of  f o r e i g n  t r a v e l  bu t  had 
been  t r e a t e d  o v e r  an e x te n d e d  p e r i o d  w i t h  l a r g e  amounts  o f  packed r e d  c e l l s  
and p l a t e l e t  c o n c e n t r a t e s .  M a la r i a  f l u o r e s c e n t  a n t i b o d y  t i t e r s  were n e g a t i v e  
on s e r a  from 14 d o n o r s ;  how eve r ,  a l l  donors  c o u l d  n o t  be t r a c e d .
(Repor ted by Leo E. R e i l l y ,  M.D.,  S t .  P e t e r s b u r g ,  F l o r i d a ,  B a rba ra  B a r r e t t ,  
M .T . , C i v i t a n  R e g io n a l  Blood C e n t e r ,  G a i n e s v i l l e ,  F l o r i d a ,  and t h e  F l o r i d a  
S t a t e  Department  of H e a l t h . )
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Case  4— A 6 5 - y e a r - o l d  man r e s i d i n g  i n  San A n ton io ,  Texas ,  deve loped  
c h i l l s  and f e v e r  up to  106°F.  on J a n u a r y  1, 1985. On J a n u a r y  15, he was 
a d m i t t e d  to  the  Brooke Army Medical Center  a t  For t  Sam Houston.  Blood smears  
showed i n t r a c e l l u l a r  o r g a n i sm s ,  i d e n t i f i e d  as e i t h e r  Babes ia  o r  Plasmodium.
He was t r e a t e d  with  q u i n i n e ,  t e t r a c y c l i n e  and c l indam yc in .  The m a l a r i a  
a n t i b o d y  t i t e r s  were >1:4096 to P. f a l c i p a r u m , 1:1024 t o  P. m a l a r i a e , 1:256 
to P. v ivax  and P. o v a l e .  Antibody t i t e r  to Babesia  m i c r o t i  was >1:1024.  He 
underwent  a c o ro n a ry  b y - p a s s  o p e r a t i o n  on November 27, 1984, and had r e c e i v e d  
2 u n i t s  of packed red c e l l s  and 4 u n i t s  of f r e s h  f ro z e n  plasma.  The donors  
o f  t h e  red  c e l l s  had b o th  t r a v e l e d  o v e r s e a s ,  but  r e s u l t s  of  t h e i r  s e r o l o g i c  
t e s t s  were n e g a t i v e  f o r  PIasmodiurn and Babes ia .  No serum samples  or  t r a v e l  
h i s t o r y  cou ld  be o b t a i n e d  from t h e  4 donors  o f  t h e  plasma.
(Reported by Cpt.  David J .  Looney, M.C.,  U.S. Army, F o r t  Sam Hous ton ,  T e x a s . )
C. CRYPTIC MALARIA

Thre e  c a s e s  of " c r y p t i c  m a l a r i a "  were r e p o r t e d  w i t h  o n s e t  i n  1985. 
These were i s o l a t e d  c a s e s  of  m a la r i a  no t  a s s o c i a t e d  with  se conda ry  c a s e s ,  a s  
d e t e r m in e d  by a p p r o p r i a t e  e p i d e m io lo g ic  i n v e s t i g a t i o n .  C r y p t i c  m a l a r i a  i s  a 
r a r e  even t  in the  Uni ted S t a t e s :  only 2 ca se s  have been r e p o r t e d  in the  
1 0 - y e a r  p e r io d  from 1975 t o  1984, 1 i n  L o u i s i a n a  i n  1983 and 1 in  C a l i f o r n i a  
in 1981.

Case  1—A 2 6 - y e a r - o l d  woman r e s i d i n g  i n  D a l l a s ,  Texas,  com pla ined  of  
f e v e r ,  s o r e  t h r o a t ,  and m a la i se  on June 1, 1986, but h e r  symptoms s u b s i d e d  
s p o n t a n e o u s l y  u n t i l  J u n e  8,  when sh e  deve loped  sh a k in g  c h i l l s ,  s p i k i n g  
f e v e r s ,  headache ,  and d i f f u s e ,  l e f t - s i d e d  p l e u r i t i c  c h e s t  and abdominal  p a i n ;  
s h e  was examined by h e r  g y n e c o l o g i s t ,  who p r e s c r i b e d  a m p i c i l l i n  f o r  p o s s i b l e  
e n d o m e t r i t i s .  On June 12 h e r  t e m p e ra tu re  rose  to  104°F and she  was 
h o s p i t a l i z e d  w i t h  a p re su m p t iv e  d i a g n o s i s  o f  t u b o - o v a r i a n  a b s c e s s .  A 
d i a g n o s t i c  lapa ro tomy was scheduled fo r  June 18. On June 17, however,  _P. 
v ivax p a r a s i t e s  were s e e n  on a r o u t i n e  p e r i p h e r a l  blood sm ear ,  and 
r e t r o s p e c t i v e  exam ina t ion  of s l i d e s  from June 12 and 14 were p o s i t i v e  f o r  P .  
v ivax  as  w e l l .  The d i a g n o s i s  was confi rmed by t h e  l a b o r a t o r y  of  t h e  Texas 
S t a t e  Hea l th  Department .  The p a t i e n t  was t r e a t e d  wi th  1.5 g of  c h l o r o q u i n e  
base  ov e r  3 days and 14 days of p r i m a q u in e ,  and she  had an u n e v e n t f u l  
r e c o v e r y .

The p a t i e n t  had no h i s t o r y  of  f o r e i g n  t r a v e l ,  d e n ie d  a h i s t o r y  of  
i n t r a v e n o u s  ( i . v . )  drug u s e ,  and had no t  r e c e i v e d  any blood t r a n s f u s i o n s .  In  
F e b ru a ry  1985 sh e  had h e r  e a r s  p i e r c e d  a t  a l o c a l  j e w e l r y  s t o r e  which o n l y  
used d i s p o s a b l e  n e e d l e s .  No o t h e r  c a s e s  of  P. v ivax  were r e p o r t e d  in  D a l l a s  
i n  1985, and th e  p a t i e n t  was n o t  aware of  anyone  w i t h  a s i m i l a r  i l l n e s s .  The 
D a l la s  Envi ronm enta l  H e a l th  Department  r e p o r t e d  t h a t  t h e  n e a r e s t  mosqui to  
b re e d i n g  s i t e  was a p p r o x i m a t e l y  1 m i le  from h e r  house .
(Reported by J e r r y  D. Smilak,  M.D. , D.V. P ow e l l ,  M.D.,  S t .  Pa u l  Medica l  
C e n t e r ,  D a l l a s ,  F.W. B e c k e r ,  M. Ramhdam, C i t y  o f  D a l l a s  E n v i r o n m e n ta l  H e a l t h  
Department ,  C h a r le s  Haley,  M.D.,  D a l l a s  County H ea l th  Depar tment ,  and P.V. 
F o u r n i e r ,  M.P.H. , Texas S t a t e  Department  o f  H e a l t h . )
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Case 2 —A 2 7 - y e a r - o l d  woman r e s i d i n g  In Yuba C i t y ,  C a l i f o r n i a ,  became 
i l l  on Augus t  30, 1985, but  d id  no t  se e k  m e d ic a l  a t t e n t i o n  u n t i l  4 a .m .  on 
September  4. P. v ivax p a r a s i t e s  were i d e n t i f i e d  on a blood smear .  Trea tment  
w i t h  c h l o r o q u i n e  was s t a r t e d  on September  4 and w i t h  p r im a q u in e  on S ep tem ber  
6. The p a t i e n t  had no t  t r a v e l e d  o u t s i d e  th e  Uni ted  S t a t e s  d u r i n g  t h e  p a s t  6 
y e a r s ,  had no h i s t o r y  o f  b lood t r a n s f u s i o n s  and d e n ie d  p a r e n t e r a l  drug u s e .
Her l a t e s t  t r i p  o u t s i d e  the  Uni ted S t a t e s  was a 14-month t r i p  in 1979 to 
W es te rn  A u s t r a l i a  v i a  Guam, F i j i  and Samoa ( s h e  had n o t  l e f t  t h e  p l a n e  a t  
t h e s e  l a t t e r  l o c a t i o n s ) .  None of  t h e s e  a r e a s  have endemic m a l a r i a .  Her o n ly  
o t h e r  t r a v e l  o u t s i d e  t h e  U n i ted  S t a t e s  was a t r i p  i n  1967 to  H a w a i i ,  Guam, 
t h e  P h i l i p p i n e s ,  and Vietnam.

The p a t i e n t  v i s i t e d  a b each  a r e a  on a r i v e r ,  abou t  l m i le  s o u t h  of  
Yuba C i t y ,  on August 9 from 8 p.m.  to  dawn and on August 21 from 3 p.m. to  7 
p .m.  The b e a c h  i s  named M osqu i to  Beach and i s  known a s  a " h a n g o u t ” f o r  l o c a l  
young p e r s o n s .  I t  i s  s a i d  to  be a p t l y  named bec a u se  of t h e  l a r g e  number of  
m o s q u i to e s  t h e r e .
(R epor ted  by J o e l  H o r n s t e i n ,  M . P .H . , S u t t e r  County H e a l t h  D ep a r tm en t ,  Gene 
Kaufman, S u t t e r -Y u b a  Mosqui to Abatement  D i s t r i c t ,  Robert  A. Murray,  D r . P . H . ,  
Rona ld  R. R o b e r t o ,  M.D. , M . P . H . , C a l i f o r n i a  Depar tment  o f  H e a l t h  S e r v i c e s . )
Comment: P. v iv a x  m a l a r i a  i s  not  uncoimon among im migran ts  from I n d ia  and 
P a k i s t a n  who r e s i d e  i n  t h e  a r e a .  I t  i s  l i k e l y  t h a t  t r a n s m i s s i o n  o c c u r r e d  v i a  
Anopheles f r e e b o r n i .

Case 3 — T h i s  c a s e  i s  r e p o r t e d  as  Case 11 i n  S e c t i o n  VII o f  t h i s  r e p o r t .

VII .  DEATHS DUE TO MALARIA IN THE UNITED STATES
Twelve d e a t h s  due t o  m a l a r i a  were  r e p o r t e d .  Ten o f  t h e  i n f e c t i o n s  had 

been a c q u i r e d  ab ro a d .
Case 1—A 6 5 - y e a r - o l d  I l l i n o i s  woman s p e n t  t h e  C h r i s tm a s  h o l i d a y s  i n  

1984 abroad:  2 to  3 days in Jo h a n n e sb u rg ,  South A f r i c a ;  2 days in Zimbabwe; 3 
t o  5 days i n  Kenya on a s a f a r i  ( i n c l u d i n g  o v e r n i g h t  s t a y s  i n  a r u r a l  a r e a ) ;  
and 1 to  2 days  in  C a i r o .  Throughout  t h i s  t ime she took c h l o r o q u i n e  weekly 
f o r  p r o p h y l a x i s .

The woman r e t u r n e d  home on J a n u a r y  2, 1985. A l though  s h e  f e l t  weak 
and t i r e d ,  she a t t r i b u t e d  t h i s  to  h e r  r e c e n t  t r a v e l ,  but  2 days l a t e r  the  
woman became c o n f u s e d .  On J a n u a r y  8, 1985, she  was se en  i n  t h e  emergency 
room of  a l o c a l  h o s p i t a l  a f t e r  she had a grand mal s e i z u r e .  P h y s i c a l  
e x a m i n a t i o n  r e v e a l e d  h e p a to m e g a ly ,  i c t e r u s ,  and c o n f u s i o n .  R e s u l t s  of  an 
emergency computed tomography scan of t h e  head were n e g a t i v e .  A blood smear 
r e v e a l e d  numerous P. f a l c i p a r u m  p a r a s i t e s .  She was d iag n o sed  t o  have 
c e r e b r a l  m a l a r i a .

The p a t i e n t  was s t a r t e d  on i . v .  q u i n i n e  600 mg e v e r y  8 h r s . , and 3 
t a b l e t s  o f  p y r i m e t h a m i n e / s u l f a d o x i n e  v i a  n a s o g a s t r i c  t u b e .  N e v e r t h e l e s s ,  
s e v e r e  h e m o l y s i s  deve loped  w i t h  h e m o g l o b i n u r i a  and a c u t e  r e n a l  f a i l u r e .  The 
p a t i e n t  d i e d  w i t h i n  24 hour s  of  t h e  d i a g n o s i s  a f t e r  r e c e i v i n g  2 d o se s  of i . v .  
q u i n i n e  and 1 dose o f  p y r i m e t h a m i n e / s u l f a d o x i n e .  No a u t o p s y  was p e r f o r m e d .
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(R eported by John Matse sh e ,  M.D.,  L i b e r t y v l l l e ,  I l l i n o i s ,  and the I l l i n o i s  
S t a t e  Depar tment  o f  H e a l t h . )

Case 2—On March 29, 1985, a 3 0 - y e a r - o l d  C a l i f o r n i a  man was a d m i t t e d  
to  a l o c a l  h o s p i t a l  a f t e r  e x p e r i e n c i n g  a s e i z u r e .  He had a t e m p e r a t u r e  of  
106°F.  On A p r i l  1, p a r a s i t e s  i d e n t i f i e d  as  P. m a l a r i a e  were  n o ted  on a 
blood smear . He was t r e a t e d  with 1500 mg of  c h l o r o q u i n e  base  over  3 days bu t  
h i s  hemog lobin  l e v e l s  and u r i n e  o u t p u t  d e c l i n e d .  On A p r i l  3 t h e  p a t i e n t  
became comatose and d ie d  on A p r i l  30 w i th o u t  r e g a i n i n g  c o n s c i o u s n e s s .  
S ubsequen t  e x a m in a t io n  of  t h e  i n i t i a l  b lood  s l i d e s  by t h e  San B e r n a r d i n o  
P u b l i c  Hea l th  L a b o r a t o r y  and the S t a t e ' s  M ic r o b i a l  D iseases  L ab o ra to ry  
r e v e a l e d  P. f a l c i p a r u m . No a u t o p s y  was pe r fo rm e d .

The p a t i e n t  had t r a v e l e d  from Februa ry  15 to March 15, 1985, to a 
v i l l a g e  100 m i l e s  n o r t h  o f  Bombay. He r e t u r n e d  to  C a l i f o r n i a  on March 22.
He had no t  t aken  m a l a r i a  p r o p h y l a x i s .  C h l o r o q u i n e - r e s i s t a n t  P. f a l c i p a r u m  
h a s  been  r e p o r t e d  i n  t h a t  p a r t  o f  I n d i a ,  bu t  no fo l l o w -u p  s l i d e s  were 
a v a i l a b l e  to d e t e r m i n e  the  p a r a s i t o l o g i c a l  r e s p o n s e s  to the  c h l o r o q u i n e ,  nor  
co u ld  b lo o d  drug l e v e l s  be d e t e r m i n e d .
(R eported  by Alex F. T a y l o r ,  M.P.H. ,  and G.R. P e t t e r s e n ,  M.D., M.P .H. ,  San 
B e r n a r d i n o  County Depar tment  of  P u b l i c  H e a l t h ,  R o b e r t  A. Murray ,  Dr .P.H.  , and 
Ronald R. R o b e r to ,  M.D.,  M.P.H. ,  C a l i f o r n i a  Department of H ea l th  S e r v i c e s . )

Case  3—A 2 9 - y e a r - o l d  woman r e s i d i n g  i n  C o n t ra  Cost a  County ,  
C a l i f o r n i a ,  had t r a v e l e d  i n  East  A f r i c a  f o r  4 months and r e t u r n e d  on A p r i l  6 ,  
1985. She had s p e n t  most of t h e  t ime in  Kenya and T anzan ia  but  had n o t  t ak en  
c h e m oprophy lax i s  because  o f  r e l i g i o u s  c o n v i c t i o n s .  She e x p e r i e n c e d  
i n t e r m i t t e n t  f e v e r s  d u r i n g  t h e  r e t u r n  t r a v e l .  A hom e-care  n u r s e  was 
c o n t a c t e d  on A p r i l  11, bu t  t h e  p a t i e n t  was u n r e s p o n s iv e  and pronounced dead 
on a r r i v a l  a t  t h e  h o s p i t a l .  Autopsy  r e v e a l e d  h e p a to s p l e n o m e g a ly ,  pulmonary 
c o n g e s t i o n  and edema. P. f a l c i p a r u m  p a r a s i t e s  were p r e s e n t  in  t h e  
myocardium, l u n g s ,  a d r e n a l  g l a n d s ,  c e r e b e l l u m ,  ce reb rum ,  s p l e e n ,  t h y r o i d ,  
k id n e y s  and l i v e r .  M a la r i a  pigment  was seen in  t h e  l i v e r ,  k idney  and s p l e e n .
( R e p o r te d  by B a r b a r a  Benda,  P . H .N . , C o n t r a  C o s t a  County Depar tment  of  H e a l t h ,  
Louis E. Dougherty ,  M.D. , Contra  Costa  County C o r o n e r ' s  O f f i c e ,  M a r t i n e z ,  
C a l i f o r n i a ,  Edward K. M a rk e l ,  M.D. , K a i s e r  F o u n d a t io n  Medical  C e n t e r ,
Oakland,  C a l i f o r n i a ,  Robert  A. Murray, D r . P . H . ,  and Ronald R. R ober to ,  M.D. , 
M . P .H . , C a l i f o r n i a  Department  o f  H e a l t h  S e r v i c e s . )

Case 4 — On March 4, 1985, a 7 8 - y e a r - o l d  C a l i f o r n i a  woman c o n s u l t e d  a 
p h y s i c i a n  because  o f  g e n e r a l i z e d  weakness .  She was a f e b r i l e  t h e n ,  but  
deve loped  f e v e r  and m a l a i s e  on March 6. On March 11 she became confused  and 
was b ro u g h t  to  t h e  h o s p i t a l .  She was n o ted  t o  be l e t h a r g i c ,  f e b r i l e  and 
j a u n d i c e d .  Blood smear ex am in a t io n  r e v e a l e d  P. f a l c i p a r u m  r i n g s  and 
g a m e t o c y t e s .  The p a t i e n t  i n i t i a l l y  improved when t r e a t e d  w i t h  o r a l  q u i n i n e ,  
pyr imethamine  and s u l f a d i a z i n e .  She s u b s e q u e n t l y  d e t e r i o r a t e d  and became 
p r o g r e s s i v e l y  c o n f u s e d ,  somno len t  and com a to se .  She d ev e lo p e d  a c u t e  
r e s p i r a t o r y  and r e n a l  f a i l u r e .  On March 19, m a l a r i a  p a r a s i t e s  were no l o n g e r  
d e t e c t a b l e ,  but  t h e  p a t i e n t  d ie d  on March 21.
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The p a t i e n t  had r e t u r n e d  to C a l i f o r n i a  on F ebruary  26, 1985, from a 
2-week t o u r  o f  game pa rks  i n  Kenya.  She took  week ly  c h l o r o q u i n e / p r i m a q u i n e  
t a b l e t s  d u r i n g  h e r  t r i p  and c o n t i n u e d  h e r  p r o p h y l a x i s  t h ro u g h  t h e  f i r s t  week 
o f  March.
(R ep o r ted  by L.O. O s lu n d ,  M. D. , David H i s s e y ,  M.D . , Sue Hunt ,  R. N. , San Diego 
County H ea l th  D epar tm ent ,  and Robert  A. Murray,  D r .P .H . ,  C a l i f o r n i a  
Depa rtment  o f  H e a l t h  S e r v i c e s . )

Case 5— A 4 9 - y e a r - o l d  n a t i v e  from S r i  Lanka,  who worked i n  N i g e r i a  f a r  
a U. S. o i l  company, deve loped  f e v e r  wh i le  in F l o r i d a  on A p r i l  3, 1985. 
Al though t h e  i l l n e s s  was i n i t i a l l y  d iag n o sed  as  a c o l d ,  P. f a l c i p a r u m  was 
d a ig n o s e d  on A p r i l  6. He had deve loped  r e n a l  f a i l u r e  and was t r e a t e d  w i th
l . v .  q u i n i n e .  The D a t i e n t  d i e d  on A p r i l  11. He had n o t  used 
c h e m o p ro p h y la x i s  wh i le  i n  N i g e r i a .
(R e p o r t e d  by N. Lopez,  M.D. , Boynton Beach, F l o r i d a ,  and t h e  F l o r i d a  S t a t e  
Hea l th  D e p a r t m e n t . )

Case  6 — A 6 2 - y e a r - o l d  M a s s a c h u s s e t t s  man compla ined of  m u s c l e  spasms 
on March 1, 1985,  f o r  which he was t r e a t e d  w i th  muscle  r e l a x a n t s .  Seven days  
l a t e r  he was a d m i t t e d  to  t h e  h o s p i t a l  wi th  a f e v e r  of 104°F. The n e x t  day 
P. f a l c i p a r u m  p a r a s i t e s  were i d e n t i f i e d  i n  a b lood  sm ea r .  T r e a tm e n t  w i t h  
q u i n i n e ,  s u l f a d i a z i n e  and py r im etham ine  was p rom pt ly  i n s t i t u t e d .  The 
p a r a s i t e m i a  r e s p o n d e d ,  but  he d ev e lo p e d  a d u l t  r e s p i r a t o r y  d i s t r e s s  syndrome 
and d i e d  on A p r i l  13. Autopsy r e v e a l e d  marked pulmonary f i b r o s i s ,  pulmonary  
c o n g e s t i o n ,  b ronchopneumonia ,  and an e n t e r o b a c t e r  lu n g  a b s c e s s .

The p a t i e n t  had t r a v e l e d  to Kenya as a t o u r i s t  from February 2 to  18, 
1985. He had t a k e n  weekly c h l o r o q u i n e  and F a n s i d a r  w i t h o u t  i n t e r r u p t i o n  from 
Jan u a ry  19 to Februa ry  2 5. P r e - t r e a t m e n t  serum samples  showed c h l o r o q u i n e  
and s u l f a d o x i n e  l e v e l s  c o n s i s t e n t  w i t h  a d e q u a t e  c h e m o p r o p h y la x i s .
(Report ed  by Richa rd  Glew, M.D. , W orc e s te r ,  M a s s a c h u s s e t t s ,  and t h e  
M a s s a c h u s s e t t s  Depar tment  o f  H e a l t h . )

Case 7—A 4 0 - y e a r - o l d  H a i t i a n  man who r e s i d e d  in  New J e r s e y  v i s i t e d  
H a i t i  from O c tobe r  4 - 8 ,  1985. He d id  no t  t a k e  c h e m o p r o p h y la x i s .  On O c tober  
18, 1985, he e x p e r i e n c e d  f e v e r  and c h i l l s ;  on O c to b e r  21 he became d e l i r i o u s ,  
and was b ro u g h t  to  t h e  emergency room. Blood smear ex a m in a t io n  showed a 6%
P. f a l c i p a r u m  p a r a s i t e m i a .  T he rapy  w i t h  i n t r a m u s c u l a r  c h l o r o q u i n e  p h o s p h a t e ,  
250 mg, was i n i t i a t e d .  He was r e c e i v e d  an i n f u s i o n  of 10 mg/kg of q u i n i d i n e  
o v e r  1 h o u r ,  fo l low ed  by a c o n t i n u o u s  i n f u s i o n  a t  t h e  r a t e  o f  0 .02  
mg/kg/min.  D e s p i t e  c l e a r a n c e  of th e  p a r a s i t e m i a  w i t h i n  48 h o u r s ,  p r o g r e s s i v e  
r e n a l ,  n e u r o l o g i c a l ,  and pulmonary f a i l u r e  e n s u e d ,  and t h e  p a t i e n t  d i e d  on 
October  24.
(R epor ted  by F. Yen, M. D. , E l i z a b e t h ,  New J e r s e y ,  and t h e  New J e r s e y  S t a t e  
Department of H e a l t h . )
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Case 8—A 5 5 - y e a r - o l d  woman had worked a s  a m i s s i o n a r y  i n  H a i t i  f o r  
t h e  pas t  10 y e a r s ,  r e t u r n i n g  to the  United S t a t e s  p e r i o d i c a l l y  f o r  v i s i t s .
She to o k  no m a l a r i a  chem oprophy lax i s  w h i l e  in  H a i t i .  She r e t u r n e d  to  t h e  
Uni ted S t a t e s  on September  28, 1985. On October  3, 1985, she deve loped  a 
f e v e r  and c h i l l s ;  on O c to b e r  5 sh e  e x p e r i e n c e d  f e v e r  and d i a r r h e a ,  and on 
O c tober  8 became c o n f u s e d .  She r e f u s e d  m ed ica l  a t t e n t i o n  and remained a t  
home i n  a d e t e r i o r a t i n g  c o n d i t i o n  f o r  t h e  n e x t  10 d a y s .  On O c to b e r  18 h e r  
f am i ly  no ted  t h a t  she had s topped  b r e a t h i n g  and c a l l e d  an ambulance.  She was 
pronounced dead on a r r i v a l  a t  t h e  h o s p i t a l .  Pos t -m or tem  e x a m i n a t i o n  r e v e a l e d  
numerous P. f a l c l p a r u m  p a r a s i t e s  in  the  b lood ,  s p l e e n ,  and l i v e r .
(R epor ted  by Fred B. J o r d a n ,  M.D. , C h i e f  Medica l  Examiner ,  Oklahoma C i t y ,  
Oklahoma, and Gregory R. I s t r e ,  M.D., Oklahoma S t a t e  Department  of  H e a l t h . )

Case  9 —On November 15,  a 7 5 - y e a r - o l d  T ennessee  man was a d m i t t e d  to  a 
h o s p i t a l  w i th  a 1-week h i s t o r y  of not  f e e l i n g  w e l l .  Two days b e f o r e  
a d m i s s i o n  he deve loped  a f e v e r .  On a d m is s io n  he was c onfused  and s l i g h t l y  
d e h y d r a t e d  and h y p o t e n s i v e .  The p a t i e n t  had r e c e n t l y  r e t u r n e d  from a 
b u s i n e s s  t r i p  to  Ghana and had n o t  t ak en  c h e m oprophy lax i s  f o r  m a l a r i a .  A 
blood smear showed t h a t  3% of  th e  red blood c e l l s  were i n f e c t e d  with  P. 
f a l c i p a r u m . He was t r e a t e d  w i t h  o r a l  q u i n i n e ,  650 mg t i d .  On November 16 
th e  p a r a s i t e m i a  was 0.9%, and no p a r a s i t e s  were found by the  morning of 
November 17. The p a t i e n t  deve loped  a low er  l o b e  i n f i l t r a t e ,  and h i s  
n e u r o l o g i c  and hemodynamic s t a t e  d e t e r i o r a t e d .  He d ied  on November 17.
(R e p o r t e d  by W.R. Mixen,  M.D. , K n o x v i l l e ,  T e n n e s s e e ,  and t h e  T e n n e sse e  S t a t e  
Department  of H e a l t h . )

Case  10—On December 22,  1984, a 51- y e a r - o l d  m i n i s t e r  r e t u r n e d  to  
Michigan a f t e r  a 2 -week t r i p  to L i b e r i a .  He took no m a l a r i a  chemo­
p r o p h y l a x i s .  On J a n u a r y  4, 1985, 13 days a f t e r  h i s  r e t u r n  to  M ic h ig a n ,  he 
d eve loped  f e v e r ,  c h i l l s ,  n a u s e a ,  and v o m i t i n g ,  but  he tho u g h t  he had th e  
" f l u ” and did n o t  s e e k  m e d ic a l  a t t e n t i o n .  H i s  symptoms p e r s i s t e d  and on 
Ja n u a ry  1 1 a  p h y s i c i a n  was c o n s u l t e d .  P. f a l c i p a r u m  p a r a s i t e s  were id e n ­
t i f i e d  in  a b lo o d  sm ear ,  and t h e  p a t i e n t  was a d m i t t e d  t o  a l o c a l  h o s p i t a l .
He was t r e a t e d  w i th  o r a l  c h l o r o q u i n e  and seemed to improve i n i t i a l l y ;  on t h e  
morning o f  J a n u a r y  13, however ,  he became comatose  and d i e d .
(Reported  by Rupert  Edwards,  M.D.,  D e t r o i t ,  M ichigan ,  and Melinda Love, M.D . , 
D e t r o i t  C i t y  H e a l t h  D epa r tm en t ,  and t h e  M ich ig an  S t a t e  Depa r tment  of  H e a l t h . )

Case 11—A 7 3 - y e a r - o l d  male p a t i e n t  i n  a h o s p i t a l  in  Boston had been 
a d m i t t e d  on November 15,  1985, f o r  a f e m o r a l - p o p l i t e a l  b y p a ss  o p e r a t i o n .  H is  
h o s p i t a l  c o u r s e  was c o m p l i c a t e d  by pneumonia caused by g r a m - n e g a t i v e  
o rgan ism s  and a c a r d i a c  a r r e s t  w i t h  v e n t r i c u l a r  f i b r i l l a t i o n  on December 18. 
On December 25, a hemato logy  l a b o r a t o r y  t e c h n i c i a n  noted  a P. f a l c i p a r u m  
p a r a s i t e m i a  w i t h  a p a r a s i t e  d e n s i t y  o f  more t h a n  50% on a r o u t i n e  b lood  
smear.  The p a t i e n t  was h y p o t e n s i v e  and com atose ,  and he was t r e a t e d  w i t h  
p r e s s o r  a g e n t s  and 300 mg of i . v .  q u i n i d i n e .  L a t e r  he r e c e i v e d  a second dose 
of 300 mg of i . v .  q u i n i d i n e ,  fo l lowed by a 1 mg/min d r i p .  He r e c e i v e d  an 
exchange  t r a n s f u s i o n  w i t h  6 u n i t s  o f  packed red  c e l l s ,  and 3 u n i t s  o f  whole  
blood were ph lebo tomized  m anual ly .  D e s p i t e  t h e s e  measures  t h e  p a t i e n t  d i e d  
on December 26.
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The p a t i e n t  had l a s t  t r a v e l e d  abroad to  t h e  P h i l i p p i n e s  i n  1945. He 
had no h i s t o r y  o f  m a l a r i a  o r  d rug  abuse .  He had r e c e i v e d  5 u n i t s  of  packed 
r e d  c e l l s  b e f o r e  December 25:  2 u n i t s  on December 3, 2 u n i t s  on December  11, 
and 1 u n i t  on December 21. R e t r o s p e c t i v e  e x a m in a t io n  of  blood s l i d e s  s t o r e d  
i n  t h e  l a b o r a t o r y  r e v e a l e d  t h e  p r e s e n c e  of  P. f a l c i p a r u m  as e a r l y  as  December 
13. A l l  5 don o rs  were c o n t a c t e d  and den ied  any h i s t o r y  of  r e c e n t  t r a v e l  to 
m a l a r i a  endemic a r e a s .  Blood smears  of  a l l  d o n o r s  were  n e g a t i v e .  S e r a  of 
a l l  donors  were n e g a t i v e  f o r  a n t i - m a l a r i a l  a n t i b o d i e s  by i n d i r e c t  
im m u n o f lu o re scen ce  t e s t s .  The p a t i e n t ' s  serum had a t i t e r  o f  > 1 : 6 5 , 5 3 6  to 
P. f a l c i p a r u m  and < 1:16 t o  P. v i v a x , P. ova le  and P. m a l a r i a e .

D u r in g  1 day o f  h i s  h o s p i t a l i z a t i o n  in  t h e  i n t e n s i v e  c a r e  u n i t  (TCU), 
a n o t h e r  p a t i e n t  who was from E t h i o p i a ,  had been t r e a t e d  f o r  P. f a l c i p a r u m  in  
t h e  same ICU, 2 beds away from t h e  p a t i e n t .  C r o s s - c o n t a m i n a t i o n  of  b lood  
between the  2 p a t i e n t s ,  however ,  could  no t  be e s t a b l i s h e d .
(R e p o r t e d  by L. M o f fe r s o n ,  M.D. , R. Lawrence,  M. D. , Cambridge C i t y  H o s p i t a l ,  
Boston,  M a s s a c h u s s e t t s ,  M. Popovsky, M.D.,  D i r e c t o r ,  N o r t h e a s t  Region ,  
American Red C r o s s ,  B os ton ,  M a s s a c h u s s e t t s ,  J .  H a r r i s ,  M.D. , and G. Grady,  
M.D.,  M a s s a c h u s s e t t s  Department  of H e a l t h . )

Case  12— A 7 8 - y e a r - o l d  C a l i f o r n i a  woman was a d m i t t e d  on November 23, 
1985, to  a Los Angeles  h o s p i t a l ;  she was com atose ,  w i th  r e n a l  and h e p a t i c  
f a i l u r e .  P. f a l c i p a r u m  m a l a r i a  was d iagnosed  on t h e  b a s i s  of  a b lood  smear  
e x a m in a t io n .  The p a t i e n t  d ie d  s h o r t l y  a f t e r  t h e  d i a g n o s i s  was made and 
b e f o r e  s p e c i f i c  t r e a t m e n t  co u ld  be i n i t i a t e d .  The p a t i e n t  had r e t u r n e d  7 
days b e f o r e  ad m iss io n  from t o u r i s t  t r a v e l  to Kenya. During t h a t  week she had 
e x p e r i e n c e d  m y a lg i a ,  f e v e r ,  c h i l l s ,  sw e a t s  and l e t h a r g y .  C h l o r o q u i n e  
p r o p h y l a x i s  had been p r e s c r i b e d ,  but  i t  i s  no t  known i f  she had taken  t h i s  
med i c  a t i o n .
(R ep o r ted  by M ichae l  P. Tormey,  M.P.H. , Los A n g e le s  County Depar tment  of 
H ea l th  S e r v i c e s ,  F rances  P in c u s ,  M.D., Maurice Zagha, M.D., Los A n g e le s ,  
C a l i f o r n i a ,  and R o b e r t  A. Murray,  Dr .P.H.  , C a l i f o r n i a  Depar tment  of  H e a l th  
S e r v i c e s . )

V I I I .  PREVENTION OF MALARIA
G u i d e l i n e s  f o r  t h e  p r e v e n t i o n  of  m a l a r i a  i n  t r a v e l e r s  have be en  

p u b l i s h e d  by t h e  C e n te r  fo r  P r e v e n t i o n  S e r v i c e s ,  CDC, in  "H e a l th  I n f o r m a t i o n  
f o r  I n t e r n a t i o n a l  T ra v e l  1986 ,"  J u n e  1986, HHS p u b l . no .  (CDC) 8 6 -8280 .  T h i s  
b o o k l e t  a l s o  p r o v i d e s  i n f o r m a t i o n  about  c o u n t r i e s  and,  where a p p l i c a b l e ,  
a r e a s  w i t h i n  e a c h  c o u n t r y ,  where  m a l a r i a  r i s k  e x i s t s .  In a d d i t i o n ,  a r e a s  i n  
t h e  world where c h l o r o q u i n e - r e s i s t a n t  s t r a i n s  of  P. f a l c i p a r u m  a r e  known to  
e x i s t  a r e  l i s t e d .  The b o o k l e t  i s  a v a i l a b l e  f rom S u p e r i n t e n d e n t  of  Documents ,  
U.S. Government P r i n t i n g  O f f i c e ,  Washington,  D.C. 20402.
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IX. MICROSCOPIC DIAGNOSIS OF MALARIA
E a r l y  d i a g n o s i s  o f  m a l a r i a  r e q u i r e s  a high l e v e l  of  c l i n i c a l  s u s p i c i o n  

and ,  in  p a r t i c u l a r ,  a comprehensive t r a v e l  h i s t o r y  t aken  from every p a t i e n t  
w i t h  a f e v e r  of  unknown o r i g i n .  Once m a l a r i a  i s  s u s p e c t e d ,  a G i e m s a - s t a i n e d  
smear of  p e r i p h e r a l  blood should be examined fo r  the  p re se n c e  of p a r a s i t e s .  
S i n c e  t h e  a c c u r a c y  of d i a g n o s i s  i s  dependent  on t h e  q u a l i t y  o f  t h e  b lo o d  f i l m ,  
t h e  f o l l o w i n g  gu ide  i s  o f f e r e d  fo r  the  p rope r  p r e p a r a t i o n  of t h i c k  and t h i n  
b lo o d  sm ears .

1.  M a n u f a c t u r e r s ’ " p r e - c l e a n e d "  s l i d e s  a r e  n o t  c o n s i d e r e d  c l e a n  enough 
f o r  use  in  m a l a r i a  d i a g n o s i s .  Before  u s e ,  wash these  s l i d e s  in  mild  d e t e r g e n t ,  
r i n s e  them th o r o u g h ly  i n  warm runn ing  w a t e r ,  t h e n  i n  d i s t i l l e d  w a t e r ,  and d i p  
them in e t h y l  a l c o h o l  (90%-95%). Then, wipe s l i d e s  dry wi th  a l i n t l e s s  c l o t h  
o r  t i s s u e  f o r  immediate  u se  o r  s t o r e  them in  95% a l c o h o l  u n t i l  needed .

2. Clean the  p a t i e n t ' s  f i n g e r  with  a l c o h o l  and wipe t h e  f i n g e r  dry  
w i t h  a c l e a n  c l o t h  o r  g auze .

3. A f t e r  p u n c t u r i n g  th e  f i n g e r  w i th  t h e  blood l a n c e t ,  a l l o w  a l a r g e  
g l o b u l e  of  blood to form.

4. P l a c e  t h e  c l e a n e d  s u r f a c e  of  t h e  s l i d e  a g a i n s t  t h e  d r o p  o f  b lo o d  
and,  w i th  a qu ick  c i r c u l a r  motion,  make a f i l m  the s i z e  of  a dime in  t h e  
m id d le  t h i r d  of  1 end of  t h e  s l i d e .  O rd ina ry  n e w s p r i n t  s h o u ld  be b a r e l y  
l e g i b l e  th ro ugh  such a wet drop (F ig u re  3 ) .  (E xcess ive  mixing o r  s t i r r i n g  w i th  
a second s l i d e  l e a d s  to  d i s t o r t i o n  of b lood  c e l l s  and p a r a s i t e s . )

5. Wipe t h e  f i n g e r  d ry  and g e n t l y  squeeze  a smal l  drop of  blood from 
t h e  p u n c t u r e ,  p l a c i n g  i t  a t  t h e  edge o f  t h e  m idd le  t h i r d  of  t h e  same s l i d e  
( F i g u r e  4 ) .

6. Apply a c l e a n  " s p r e a d e r "  s l i d e  t o  t h e  edge of  t h e  s m a l l  d rop  a t  a 
^5° a n g l e  and a l l o w  t h e  b lood  to  ex tend  about  t w o - t h i r d s  of t h e  s l i d e  w i d t h ;  
t h e n ,  ke e p in g  even c o n t a c t ,  push the  s p r e a d e r  forward along t h e  s l i d e .  Tills 
w i l l  produce  an even l a y e r  o f  re d  b lood  c e l l s  w i t h  a " f e a t h e r i n g "  a t  t h e  lower  
edge ( F i g u r e  5 ) .

7. Whi le  t h e  t h i c k  b lood  f i l m  d r i e s  (minimum of 6 h o u r s  a t  room 
t e m p e r a t u r e ) * * ,  keep the  f i l m  h o r i z o n t a l  and p r o t e c t e d  from d u s t  and i n s e c t s .

8. Labe l  t h e  s l i d e  i n  t h e  u p p e r  p a r t  o f  t h e  t h i n  f i l m  w i t h  t h e  d a t e  
and t h e  name or i n i t i a l s  of  the  p a t i e n t  as i l l u s t r a t e d  ( F i g u r e  5 ) .

**If  a r a p i d  d i a g n o s i s  i s  d e s i r e d ,  make t h e  t h i c k  and t h i n  f i l m s  on s e p a r a t e  
s l i d e s .  The t h i n  f i l m  can be a i r  d r i e d ,  f i x e d  wi th  methyl  a l c o h o l  and s t a i n e d  
im m e d ia t e ly .  I f  no p a r a s i t e s  a r e  found on t h e  t h i n  f i l m ,  examine t h e  t h i c k  
f i lm  f o r  o rg an ism s no t  d e t e c t e d  on the  t h i n  p r e p a r a t i o n .
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